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(54) BATCH TYPE HEAT TREATMENT EQUIPMENT AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide batch type heat 
treatment equipment which can appropriately cope with 
multi-kind small-scale production. 

SOLUTION: A reaction chamber 2 is provided with a plurality 
of heaters 31-35 and a plurality of temperature sensors, and 
accommodates a wafer boat 23. A control section 100 
estimates (calculates) the temperatures of wafers W placed 
on the wafer boat 23 in the chamber 2 in accordance with 
the number and arranged positions of the wafers W, and 
stores many mathematical models for finding outputs used 
for setting estimated temperatures to expected values and 
target temperature loci. When the wafer boat 23 is loaded in 
the reaction chamber 2, the control section 100 reads out 
the mathematical model and target temperature locus 
corresponding to the number and arranged positions of the 
wafers W placed on the board 23. When film formation is 
started, the section 100 estimates the temperatures of the 
wafers W in the chamber 2 by using the outputs of the 
temperature sensors S and the model, and separately 
controls the electric power supplied to the heaters 31-35 so that the estimated temperatures may 
be constringed to the target temperature locus. 
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e t : ft? 4 b s J XZf&fttlrZTa'n 1 ^'J©^ h 50 
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n : Sift (m«8) . 

A A,~A A„ : ptf p5U©*t5>J (C©^dT{i. 2 0ff2 
OflJ) . 

BB,-B B„ : ptTm?"J©^f?lJ (C©0fCt*, 2 0tf5 
?'J) . 

[0 04 9] CCt, SraAA,-AA„iBB a ~B 

b„ */Ku*ffite£*m»"cife£-ra. 

[0 05 0] COARXtf^M, iK*J^ra^W:iS 

[£Jt2] x t+ , =Ax t + Bu t +K,e, 
y, = Cx t + i + e , 

'F'<?*»A. B, C». /ffyj-C*^„ 

[0,051] ^©s£)iiB#©®aiiS ; £i^±-r6/c&. 

[0 05 2] C ^ U-C, (C. A^J ( S inRO* 

Sout. S^b-^H^P) *f,'JiAOSI4i<l! 
5£3£zg<„ 

[£fc3 ] x* t+ i = Ax", + B (Pinput,t+ u bias 
) +L (Tthermocouple.t-Csx " , + Sbias) 
Tmodel ,t= Cwx * t +Wbias 

[0053] n&. rxbm*x.j\*jmi,> m 

^ 3 (car5C>r tltc *) x^SSCT model iHiRiJffl 
Twafert^rtb^L/. ^-r-M^g^-xi^-f S. c© 

^ * - x > ^ftt^K j£cra»@* ig-r. 

[0054]-^, C P U 1 16 ©Sijf'P^'a y 5 AtCM 
U -r «. SJS©g^fii/&^ 6 »ffi« L fc "5 SS©^Ki© 

[0 05 5] S fctc. fiBRAHKDWHtci&Dr. 
>rtr^-ft«E)g*ipItgi a* J: ^ tt«BtB«*atTtr 

ai (t) . -r%t>%> iaaDui<'tf?&fa:§t.-r-5. ^c^r. 
5 vr- >&±x c ©sKs««i)t4iifie-r *.«t ^ (c 

fi-tS. ±S©^x^©flSil*5na©.i7x^ 
©MJ¥J:<3<MN;*t,>t§£. i«6Wtt]lRH»3:^WC<>. ± 
a©SS4*B*f«J{C±#Sl±SC<!:K:<J:»). KJf*«« 

tra.i (.t) ZmiETZo Ctli)\ 04 (b) ^tj:^ 
ft >S©fi)g U i> * S . C ©gg U ~>b-?r 3 6 

[0056] cc^^tcL-c, •> ^©aaattatRuf* 

©B2§tci£;Dr. ^x^CSSJi^SO'^x^aig^rg 

*n*hBBESn. ^^bfBISSB 1 1 1 <h U~>bfBtgg|5 
1 1 2(CBEttSftS. 

[0 05 7] -e©^. IOR©fiSSI^(C. Ctl6©^ 
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[0058] zomw<D$m<DimK.%z>>*v ? 

Mf©iCV DSliMic C ©IB8*IW3I1 i,tcifi, 
m<DWMteit&~C#> <0 . fi&«B©**JBJjS-S-SCVDJS 
SS. BMt»«. .X5^>^«B, «CD4i4a^t 9 ^jaR io 

[005 9] *fc v tSS^^86f^*>±5B*Jg©^Sg{c 

-f©^se^->©»«e5S-c**„ s/c. b-^ 
t». ss*«^Ts/t&©}i)&k&iiwci®£§ 

[006 0] S/c. *^>W^*©flftiH-*ffifc. *ffl^l¥ 20 
5 . 5 1 7, 5 94 K^SnfctfJ^^tDSIt^a 

wis;* ft •&&©■?«&< . ffiotfji-syeios 

*f s ;i/*ffl<rK:HaH-r4©t«IMItrft»). IU-{±«©j& 
aofU2/t*l«WbLr*>J:i>. c©*ffitc«tft«. * 
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[0 06 1 ] 

[*W©5SI)*] filirai/fciOlc, c©ftBJ(cJ;ft 
fcAfiffl* f f 5 C £ *fiiJSBr * S . 

[HBi©ffl¥%tti!8] 

[@i] cfDAmc^mo^Kff&iMyn^ows 
[02] fflwm>mi&m*7j%-rm&m-ci>z. 

[03] (a) ~ (d) tt. ^x^sK- h^©>5j;/N© 
[04] (a) »Sl6Wi©!/->«9L. (b)«V 

->8O©i«aflaiiiai©«*w-r0"c**. 

[0 5] fi£*©««aSJIS©»fiSc0-C*S. 
[#-^©iftHj] 

2' SlC?» 

3 b - $ 

2 1 vr.sfc-.il/ F 
2 3 

2 4 Si* 

2 5 <£SM (BrSH*) 

3 1 _hJRb~* 

3 2 ±*©b-^f 

3 3 cflSb-^ 

3 4 T*J&b-* 

3 5 TSt-$ 
36~40 f^3>l-o-7 
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